The First Motor Cars
In 1860, Lenoir, a Frenchman, designed the first practical internal combustion engine which was rather large and powered by a mixture of coal gas and air. This was letinto a cylinderand fired by an electric spark.
Two years later, a French scientist, Beau de Rochas, prd)duced plans for a four-stroke cycle in the engine. He merely took out a patent on the design. For several years after this, two German engineers, Otto and Daimler, worked on gas engine. It also had a four-stroke movement and is basically the one used today. An Austrian, Siegfried Markus, worked on engines powered by petrol. In 1864 he mounted one in a hand-cart and this has some right to be called the first motor vehicle. His second model, dating from 1875, isstill in existence, at the Vienna Technical Museum. It is in working order even today with a maximum speed of five miles per hour. To say that one man invented either the car or the car engine is not accurate. Obviously, many scientists and engineers contributed ideas and experiments. There are, however, in the history of motor vehicle, two names which stand out in the early days-Carl Benz and Gottlieb Daimler.
Although working quite separately in Germany, they were the first men to make and sell cars to the public. In 1896 a Paris-Marseilles-Paris race was held and thousands of people were able to see cars in action. These races proved to the general public that motor cars could make long journeys safely and they were not merely expensive and rather useless toys. n an active cardiovascular surgical service, many postoperative problems occur. A relatively uncommon but extremely serious occurrence is cardiac tamponade. This life-threatening situation can manifest itself early or late in the postoperative period. It must always be considered in the differential diagnosis of low cardiac output versus inadequate blood volume. A high index of suspicion of tamponade should arise in any patient with the classic signs of decreasing blood pressure, rising central venous pressure, widened mediastinum and an increasing arterial! venous oxygen saturation difference. When this diagnosis is made, immediate correction is mandatory. This can be done by needle aspiration or if that is unsuccessful, by reexploration.
A technique of subxyphoid bedside pericardial exploration and relief of tamponade is described. In addition, six cases are presented.
MATERIAL AND METHODS
Four hundred and thirty-five consecutive open heart operations performed at St. Luke's Hospital in Milwaukee were reviewed. Included were cases of both acquired and congenital heart disease. Six cases of tamponade were found (1.4 percent). One case occurred actuely, ie within 24 hours postoperation (.2 percent). Five cases occurred late, ie greaterthan 24 hourspostoperation (1 percent) ( Table 1) . The late cases varied between 2 and 11 days after operation ( Table 2 ).
The diagnosisof tamponade was made by assessing the trendof the patient's generalcondition: restlessness, malaise, anxiety, diaphoresis (6/6, 100 percent); decline in blood pressure (6/6, 100 percent); widening arterial/venous 02 saturation difference (5/6, 83 percent); rising central venous pressure (4/6, 66 percent); paradoxical pulse (3/6, 50 percent); widened mediastinum (2/6, 33 percent); or ECG changes, ie voltage of low amplitude (1/6, 16 percent) ( Table 3 ). When the diagnosis was made, immediate bedside subxyphoid exploration was carried out.
The vast majority of our open heart procedures are carried out through a medial sternotomy. This incision extends from the suprasternal notch to two to three inches below the xyphoid process. The linea alba is divided below the xyphoid and the sternum split. Closure is perfonned by approximating (Fig 1A and B) . 
RESULTS
In these six casesoftamponade, one early and five late, the use of bedside subxyphoid exploration immediately after the diagnosis of tamponade was made resulted in no mortality and no morbidity. In thecaseof early tamponade, the use of this method enabled the patient to be immediately brought out of shock before arrest occurred and gave the operating room team time to get ready for exploration. In the late cases, this procedure corrected the tamponade with a quick, safe, bedside procedure which yielded excellent results.
DIscussIoN
Acute cardiac tamponade is a potential threat to any patient undergoing cardiac surgery with a reported incidence of 3 percent to 6 percent.3'45 The early diagnosis and immediate treatment of this condition should yield an excellent salvage rate. The most common cause of acute tamponade is mechanical, ie inadequate intraoperative hemostasis. Other causes are nonfunction ng chest tubes, inadequate heparin reversal, excessive fibrinolysis or some other clotting mechanism defect.
Cardiac tamponade can be difficult to differentiate from low cardiac output (pump failure) syndrome. The classic signs of tamponade are not always present as is seen in' Table 3 . When a patient presents with three or more of the classic signs of tamponade without a positive response to inotropic stimulation, then tamponade must be ruled out. In our experience, needle aspiration is unreliable. The use of subxyphoid exploration will relieve the tamponade if present and if not, it has given one the correct diagnosis, ie cardiac failure.
